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What was Learned From the Project

This project was a great learning experience. The task was to design a CPU. This project reinforced what was learned throughout the semester and applied to the project.  We learned more debugging techniques in the software that was used. The CPU project was a great review of VHDL coding and hierarchy design. A great value taken from this experience is the ability to come up with a design based off simple instructions and make it work in simulation and on the FPGA board, or whatever you must implement your design on.
What would be done Differently Next Time

Basically, what we would have done differently would be to start much earlier. We did not wait until the very last minute to do things, however it would have been even more beneficial to start even earlier. We would have also written the test program and converted it into binary code earlier so that when we ran into problems with the binary test program code then we would have been able to fix the problems faster in order to make debugging simpler and quicker. 

Our design worked in simulation as intended, but when we implemented the design on the FPGA board nothing would happen. At first we thought that the reason our output wasn’t being displayed on the FPGA was because of the clock but after speaking with others it was decided that the clock was not the problem. We do believe, however, that the problem lies within the way our signals are set up. Given more time, we could have looked in more detail at our signals to figure out which ones were causing the problems of not displaying at all.
Advice to Others
Advice we would give to future students who will do a similar project would be to work in a teams, create the multicycle datapath, have a chart of all signals, op-codes and function codes  printed out along with the multicycle diagram. Another piece of advice would be to do a quick review of VHDL coding. It’s also a very good idea to start on each portion of the project way in advance before the due date. Each section takes a good amount of time, and it’s tough to debug at the last minute. Working in teams makes it easier to code and debug. The multicycle datapath seemed to be the easiest to design and implement. We also took the advice of implementing the multicycle datapath from students who took this course in the previous semesters. When it was time to complete part four, we found it useful to have the multicycle diagram, along with the control signal chart, op-codes, function codes, and finite state machine state diagram printed out for reference. When creating the test program, we also found it helpful to keep that file open as well and to also keep up with which registers are being used, once you convert it from assembly to binary. To reiterate the most important advice…start early!
